Neuroeconomics integrates behavioral economics and cognitive neuroscience to understand the neurobiological basis for normative and maladaptive decision making. Delay discounting is a behavioral economic index of impulsivity that reflects capacity to delay gratification and has been consistently associated with nicotine dependence. This preliminary study used functional magnetic resonance imaging to examine delay discounting for money and cigarette rewards in 13 nicotine dependent adults. Significant differences between preferences for smaller immediate rewards and larger delayed rewards were evident in a number of regions of interest (ROIs), including the medial prefrontal cortex, anterior insular cortex, middle temporal gyrus, middle frontal gyrus, and cingulate gyrus. Significant differences between money and cigarette rewards were generally lateralized, with cigarette choices associated with left hemisphere activation and money choices associated with right hemisphere activation. Specific ROI differences included the posterior parietal cortex, medial and middle frontal gyrus, ventral striatum, temporoparietal cortex, and angular gyrus. Impulsivity as measured by behavioral choices was significantly associated with both individual ROIs and a combined ROI model. These findings provide initial evidence in support of applying a neuroeconomic approach to understanding nicotine dependence.
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1. Introduction
Understanding nicotine dependence using behavioral economics and neuroeconomics
Cigarette smoking remains the single largest cause of preventable morbidity and mortality in the US and the world (Mokdad et al., 2004; World Health Organization, 2008) . It is an established cause of cardiovascular disease, respiratory disease, and an array of cancers (Centers for Disease Control and Prevention, 2003; 2008) and is estimated to be annually responsible for 450,000 deaths in the United States and 5,000,000 deaths worldwide (World Health Organization, 2008) . Beyond disease burden, smoking also exerts a massive economic burden throughout the world (Wipfli and Samet, 2009a, 2009b) . Smoking is believed to be largely motivated by clinical or subclinical levels of nicotine dependence and understanding the factors that cause and maintain nicotine dependence may improve prevention and treatment (Ray et al., 2009) .
Behavioral economics, a hybrid field integrating insights from psychology and economics, has been extensively applied to understand nicotine dependence and other addictive behaviors (for reviews, see Bickel and Vuchinich, 2003; Vuchinich and Heather, 2003) . In particular, high levels of delay discounting (DD), a behavioral economic index of impulsivity, have been consistently associated with smoking (Reynolds, 2006a; MacKillop et al., 2011) . Specifically, delay discounting characterizes how much a person devalues a reward based on its delay in time, reflecting capacity to delay gratification. This form of impulsivity is particularly relevant to nicotine dependence and other substance use disorders because these conditions prototypically reflect persistent preferences Psychiatry Research: Neuroimaging 202 (2012) 20-29 
